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Abstract
Total polyphenol contents and DPPH（2,2-diphenyl-1-picrylhydrazyl）radical scavenging 
activities in Actinidia fruit were determined in various cultivars/selections, including five A. 
deliciosa, seven A. chinensis, two A. rufa, six A. arguta, and two interspecific hybrids. The total 
polyphenol content of fruit of A. deliciosa cv. ‘Hayward’, the most common commercially 
available cultivar, was 34.3 mg galic acid equivalent/100 g fresh weight （FW）. Among A. 
chinensis cultivars, ‘Golden king’, ‘Golden yellow’, and ‘Rainbow red’ showed significantly 
higher concentrations in total polyphenol than ‘Hayward’. In most cultivars/selections of A. 
arguta, the total polyphenol contents in the fruits were significantly higher than that in 
‘Hayward’. In A. chinensis and A. arguta, the DPPH radical scavenging activities in the fruit 





















Genotypic differences in total polyphenol contents and radical scavenging activities 
in the fruits of Actinidia species
































































　実験には、５種の Actinidia deliciosa 種、７
種の A. chinensis 種、２種のシマサルナシ（A. 
rufa）、６種のサルナシ（A. arguta）および２
種の種間雑種を用いた。それぞれのマタタビ属

































Hayward green dense 124.7 ± 7.7
Bruno green dense 126.3 ± 14.5
Abbott green dense 115.4 ± 9.1
Elmwood green dense 119.0 ± 13.1
Koryoku deep green dense 102.2 ± 3.4
Sanryoku lime green sparse or absent 117.2 ± 5.9
Koshin a yellow sparse or absent 88.1 ± 4.9
Golden king yellow sparse or absent 155.4 ± 12.3
Golden yellow yellow sparse or absent 119.4 ± 12.9
Sanuki gold deep yellow sparse or absent 207.2 ± 22.1
Rainbow red b yellow, partly red absent 84.5 ± 3.5
Kobayashi39 c yellow sparse or absent 106.8 ± 5.6
Hort16A d yellow sparse or absent 90.0 ± 3.4
Awaji deep green absent 9.0 ± 0.8
Fuchu deep green absent 15.0 ± 3.1
Gassan green absent 12.2 ± 1.7
Mitsuko green absent 12.1 ± 0.9
Ananasnaya e green absent 6.1 ± 0.7
Issai green absent 4.9 ± 0.8
Kochi green absent 9.8 ± 0.9
Nagano green absent 6.9 ± 1.1
Kosui f green absent 32.3 ± 2.4
A. arguta
A. arguta  x A. deliciosa
Species Color of flesh Density of hairs Fruit weight (g)
   Values are means ± SD (n = 18). a Synonymous with 'Jiangxi 79-1' or 'Red princess'.
b Synonymous with 'Hongyang'. c Known commercially as Fuji goldTM. d Known commercially as
ZESPRITM GOLD Kiwifruit. e Known commercially as 'Baby kiwi'. f Recent study using RAPD
analysis suggested A. rufa , not A. arguta , is involved in the parentage.
A. deliciosa
A. deliciosa  x A. chinensis
A. chinensis
A. rufa



















and Rossi 7）の Folin-Ciocalteu 法を改変して、
以下のように行った。試料液0.25mL に3.75mL





























































































































Fig. 1　 Calibration curves for standard galic acid （a）and ascorbic acid （b）solutions
　　　  Each standard solution （0.05 － 0.20 mg/mL）was assayed using Folin-
Ciocalteu reagent. Absorbance at 760 nm linearly correlated with the 








果実の総ポリフェノール濃度は34.3 mg GA 




度は、41.7 8）、60 9）、62.8 10）、87.5 11）あるいは


















Table 2　Concentration of polyphenols in fruit of Actinidia genotypes
Genotype
Hayward 72.8 ± 8.20 53.5 ± 4.30 34.3 ± 7.04
Bruno 89.7 ± 15.0 76.6 ± 12.6 34.6 ± 6.92
Abbott 46.1 ± 4.69 22.5 ± 1.12 29.9 ± 4.43
Elmwood 64.6 ± 6.09 45.5 ± 4.70 31.8 ± 5.58
Koryoku 64.8 ± 4.43 34.8 ± 8.05 39.8 ± 5.28
Sanryoku 97.9 ± 3.84 78.7 ± 7.33 41.3 ± 8.26
Koshin 111.9 ± 6.31 87.0 ± 5.93 49.3 ± 7.26
Golden king 167.6 ± 14.68 126.6 ± 11.76 76.6 ± 18.59 **
Golden yellow 170.0 ± 22.39 90.4 ± 4.60 105.0 ± 22.42 **
Sanuki gold 185.0 ± 31.72 193.2 ± 20.14 46.0 ± 17.91
Rainbow red 122.6 ± 6.49 70.4 ± 7.41 72.0 ± 6.76 **
Kobayashi39 176.5 ± 21.61 174.6 ± 18.89 51.0 ± 8.39
Hort16A 110.2 ± 5.27 105.3 ± 7.68 34.5 ± 6.69
Awaji 71.3 ± 6.70 9.1 ± 4.50 64.7 ± 9.84 **
Fuchu 50.5 ± 4.15 15.3 ± 8.50 39.5 ± 10.12
Gassan 164.7 ± 28.09 127.5 ± 8.26 73.1 ± 23.58 **
Gassan (with skin) 430.9 ± 66.61 123.6 ± 11.33 342.0 ± 61.92 **
Mitsuko 145.9 ± 16.56 106.0 ± 3.35 69.7 ± 17.07 **
Mitsuko (with skin) 421.2 ± 33.02 96.3 ± 8.02 352.0 ± 30.31 **
Ananasnaya 93.4 ± 2.52 64.7 ± 9.81 46.9 ± 5.81
Ananasnaya (with skin) 144.4 ± 15.04 71.9 ± 7.65 92.7 ± 11.89 **
Issai 210.4 ± 42.36 202.6 ± 36.83 64.8 ± 24.72
Kochi 246.3 ± 26.02 238.8 ± 102.2 74.6 ± 22.94 *
Nagano 93.8 ± 29.00 46.1 ± 5.46 60.6 ± 28.15 *
Kosui 55.8 ± 3.02 30.6 ± 4.0 33.8 ± 1.14


















mg GA eq./100g F.W. の範囲にあり、‘ヘイワー
ド’種との有意な差は認められなかった。これ
に対し、A. chinensis 種キウイフルーツ果実の









ノ ー ル 濃 度 は、39.5～74.6 mg GA eq./100g 
F.W. の範囲にあり、全般に‘ヘイワード’等


































Table 3　Concentration of polyphenols in commonly consumed fruits
Fruit (cultivar)
Apple (Fuji) 57.0 ± 10.22 57.0 ± 10.22
Banana (Giant Cavendish) 63.1 ± 11.32 63.1 ± 11.32
Mandarin (Nichinan No. 1) 69.5 ± 3.80 13.3 ± 6.73 59.9 ± 4.95
Navel Orange (Washington) 115.0 ± 24.24 50.0 ± 8.79 79.1 ± 19.96
Pear (La France) 16.8 ± 1.02 16.8 ± 1.02
Blueberry (Barkeley) 310.4 ± 58.60 310.4 ± 58.60
Raspberry (Tola) 325.1 ± 8.22 24.3 ± 0.95 307.6 ± 7.68
Strawberry (Tochiotome) 150.3 ± 21.43 57.8 ± 10.13 108.8 ± 14.57
Measured Polyphenol
Content







(mg GA eq./100g F.W.)
(A) - (B)×0.719










で は、DPPH ラ ジ カ ル 消 去 活 性 が4.17 μmol 










種 / 系統が多く認められた。（Table 4）。シマ
サルナシ果実の DPPH ラジカル消去活性には、
‘ヘイワード’と有意な差異が認められなかった。















Hayward 4.17 ± 0.16
Bruno 5.62 ± 0.55 *
Abbott 2.57 ± 0.13 *
Elmwood 3.69 ± 0.18
Koryoku 3.38 ± 0.37
Sanryoku 6.17 ± 0.40 **
Koshin 5.34 ± 1.97
Golden king 11.75 ± 1.62 **
Golden yellow 11.86 ± 1.36 **
Sanuki gold 11.91 ± 0.77 **
Rainbow red 7.75 ± 0.55 **
Kobayashi39 11.21 ± 1.21 **
Hort16A 7.82 ± 0.61 **
Awaji 4.14 ± 0.38
Fuchu 2.89 ± 0.22
Gassan 10.19 ± 0.69 **
Gassan w. skin 39.51 ± 5.32 **
Mitsuko 8.43 ± 0.14 **
Mitsuko w. skin 39.65 ± 3.35 **
Ananasnaya 5.18 ± 0.79
Ananasnaya w. skin 9.43 ± 2.13 **
Issai 13.19 ± 1.29 **
Kochi 15.36 ± 0.37 **
Nagano 4.39 ± 0.26
Kosui 3.19 ± 0.38
  Values are means ± SD of 6 experiments. *, **: Significantly
different vs. 'Hayward' at p  < 0.05 and p  < 0.01, respectively.
Radical scavenging activity
 (µmol Trolox eq./g F.W.)





























食部の DPPH ラジカル消去活性は、2.03～6.01 


























Apple (Fuji) 3.45 ± 0.37
Banana (Giant Cavendish) 6.01 ± 1.31
Mandarin (Nichinan No. 1) 2.03 ± 0.11
Navel Orange (Washington) 3.60 ± 0.46
Pear (La France) 3.06 ± 0.03
Blueberry (Barkeley) 22.73 ± 3.10
Raspberry (Tola) 24.19 ± 1.28
Strawberry (Tochiotome) 13.01 ± 3.53
  Values are means ± SD of 6 experiments. *, **: Significantly
different vs. 'Hayward' at p  < 0.05 and p  < 0.01, respectively.
Radical scavenging activity
(µmol Trolox eq./g F.W.)
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